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1 
This invention relates generally to annealing 
trays and particularly t0 trays composed of a 
plurality of parts several of which may more t0 
a limitedextent relative to other parts. 
This invention comprises means for construct- 
ing trays or basket bases from simple castings, 
from rolled sections or from a combination of 
castings and rolled sections. Itis directed pri- 
marily to such trays or baskets as are used in 
connection with commercial heating furnaces. 
Heretofore trays for transmission through a 
 heatingfurnace bave usually been ruade from one 
piece castingsof some analysis that is heatre- 
sistant. Generally, small castings or forgings 
are supported on such trays as they are pushed, 
end to end, through a tunnel-like furnace. Con- 
sequently, the work supporting surface of the tray 
is an open grid with the openings of such size 
that none of the individual pieces being carried 
can possibly fall through the grid. The bars 
forming this grid extend both from side to side 
of the tray and from end to end. Wherever there 
is a juncture of these transverse and longitudinal 
ribs there must be a heavy section of metal that 
heats up and cools off out of rime with the. sur- 
rounding structure. Therefore, every heating 
dnd cooling cycle sers up thermal strains of ap- 
preciable extent throughout the grid. Also, 
wherever heavy sections are present in any high 
alloy cating there is a concentration of impuri- 
ries hich Weaken and embrittle the structure 
just where strength and ductility are needed 
most. 
Furthermore, such trays are loaded With as 
much work as can be placed on the load-bearing 
surface without danger of individual pieces jolt- 
ing off as the tray is pushed by successive stages 
through the furnace. They are heated, generally 
from a Source of heat along the face of the side 
walls.  There is a space for circulation of .hot 
gases at the ends of the work on each tray. 
Consequently, the four sides of the tray tieat up 
an.d-cool off at a fairly uniform rate. The center 
of the tray, however, due to the chfll of the work 
and no direct exposure to the heat, lags Seriously 
behind the four sides in arriving at a uniform 
temperature. These heretofore uncontrollable 
stresses, in connection with a service developed 
loss of ductility, are usually the cause of failure 
and if they could be eliminated or to a large 
degree decreased the lire of these expensive 
alloy steel structures would be very materially 
increased. 
In built up trays for the service above described, 
provision should be ruade for holding the sides 
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2 
of the tray square and parallel. If there is any 
play or lost motion between the ends and the 
sides of tray, and such bas generally been the 
case with fabricated trays heretofore constructed, 
5 one side can push ahead of the other side during 
progress through the furnace. Such distortion 
may be cumulative through the train so that the 
trays at the end may try to ride over the rail 
and jam the load of trays in the fu'nace. 
l0 Even if this does not occur to the disastrous ex- 
tent outlined above, as the trays get older in 
service they warp to.some extent and any out of 
square position they assume will set up stresses 
that cause tray breakage. Furthermore, if the 
15 tray cornes from the fumoEace with one side lead- 
ing the other and is placed in service at the 
entrance end of the ïurnace it is then used as 
a strut to push the entire train a step through 
the fm'nace. However, this strut is now out of 
20 square and the push is no concentric on the 
long articulated column of heated trays. Every 
effort must be ruade to keep all stresses uniform 
in these structures as they are exposed to the 
very severe service to which they are subjected. 
25 Otherwise a short tray lire will be realized and 
possibly a wreck in the furnace that will cause 
the furnace to be shut down for repairs and the 
scrapping of a number of distorted and broken 
trays. 
30 In my invention, I have eliminated the above 
uncertainties of previously designed fu'nace 
trays. The tray is held in square bY tightly con- 
necting the side and end rails while the center 
of the tray, on which the load is concentrated, 
35 is ruade from sections which are free to expand 
and contract independently of their neighbors. 
On all trays which carry a load through a heat- 
ing furnace, the center should be divorced from 
the more rapidly heated side and end members. 
40 Furthermore, I bave constructed the individual 
traF members from the simplest possible sections. 
In the case of castings,, this is of prime im 
portance. In addition in these trays the center 
sections are divorced from the rapidly heated 
45 side and end members and all the parts, both 
center and peripheral, are of the simplest uni- 
form section and embody no relatively large and 
diiïicultly heated and cooled metal masses. A]so, 
50 the castings I have indicated as desirable in the 
trays of my construction, will be of most eco- 
nomical design from the viewpoint of the foundry 
in that they are "fiat backs" and can be malle in 
shallow dry sand cotes and sta.cked in multi- 
55 ple for pouring--an impoçant consideration in 



2601»980 
keeping fo a minimum the price of castings and 
consequently of the assembled tray. 
Any welded sections which are used in the fab- 
rication of a sectional tray should be, if possible, 
relieved of a.ny structural stresses as they pro- 
gress through a series of heating and cooling 
cycles. These welds, under the above conditions 
of repeated stress of reversal of stress whfle ai 
elevated temperatures have a tendency to lose 
ductflity and eventually develop cracks. Con- l0 
sequently, in my tray design I have anchored 
the center bars and the longitudinal bars to each 
other and fo the side frame members by mechani- 
cal means. In other words, I do not depend on 
welds fo hold the structure in ifs fabricated posi- 
tion, they are oniy incidental to the mechanica] 
interlocks, and not subjected to destructive re- 
versals of stress. 
Trays embodying the present invention com- 
prise a rectangular, shape retaining frame in- 20 
cluding parallel support rails and transverse 
members connected rigidiy thereto, and load car- 
rying members secured to the frame for limited 
relative movement. Tie bars may extend paral- 
 lel fo the support rails and-be connected to the .25 
load bars for limited relative movement. ne 
support rails may be formed to run on rollers 
positioned in the furnace bottom or may carry 
rollers. These rollers may project from only 
one side oï the tray or may be disposed sym- 30 
metrically so as to project on opposite sides of 
the tray. 
Those skilled in the art will gain a furthm" 
understanding of my invention upon referring to 
the drawings accompanying and forming a part 35 
of this specification, in which: 
Fig. 1 is a plan view of one form of tray of this 
invention; 
Fig. . is a view taken on line 2--2 of Fig. 1; 
Fig. 3 is a view taken on line 3--3 of Fig. 1; 40 
Fig. 4 is a fragmentary view of another tray em- 
bodying this invention; 
Fig. 5 is a view taken on line 5--8 of Fig. 4; 
Fig. 6 is a view taken on line 6-- of Fig. 4; 
Fig. 7 is a view similar to that of Fig. 4 show- 
ing the portion of the side member of the tray 
. which is engaged with the end of the rail of the 
tray; 
Fig. 8 is a fragmentary view showing the fiared 
end of the rail of Fig. 4; 50 
Fig. 9 is a fragmentary plan view of another 
. tray embodying this invention and provided with 
rails; 
Fig. 10 is a side elevational view partly in sec- 
tion of the tray of Fig. 9; 55 
Fig. 11 is a view taken on line ! t--! I of Fig. 9; 
Fig. 12 is a fragmentary plan view of still an- 
other tray of this invention; 
Fig. 13 is a side elevational view of the tray 
of Fig. 12; 0 
Fig. 14 is a view taken on line -- of Fig. 12; 
Fig. 15 is a view taken on line 15-- of Fig. 12; 
- Fig. 16 is a view taken on line 1fi--6 of Fig. 12; 
- Fig. 17 is a view taken on line Il--Il of Fig. 13; 
and, 65 
Fig. 18 is a fragmentary, perspective view of a 
ioad carrying member and a rie bar of Fig. 1 
tray at an intermediate stage in their assembly. 
« In the modification of the present invention 
shown in Figs. 1, 2 and 3, the illustrated tray com- 70 
prises parallel rails , transverse members t 
cured to the rails at their ends, load carrying 
members 3 extending through the rails parallel 
to members , rie bars 5 extending parallel to 
the rails and operatively associated with mem- 75 

bers ! ! and ! 3, keepers ! 6 for maintaining mem- 
bers , 3 and  in assembled position while 
permitting relative movements thereof, and 
braces 2! welded at their ends fo opposite ends 
of the rails. 
The rails {} of Figs. 1 to 3 are each composed 
of two channel-shaped members [}a integrally 
connected at their ends by plates [}b and con- 
nected between their ends by a piurality of plates 
c which are welded in place and serve as webs 
for the rails, as well as keepers for load bars 3. 
The several elements of plate c of each rail 
are spaced apart to define holes H}h to receive 
load bars 3 and elongated openings $s extend- 
ing longitudinally along the neutral axes of the 
rail near the. ends of the rail through which 
braces 2 ! may extend. The fiat surfaces of parta 
ta Of the rafls are suited to run on rollers and 
the marginal flanges projecting beyond those 
surfaces serve to prevent the rails from running 
off the rollers. 
Transverse members ! ! are fiat plates and are 
provided with notches 22 and openings 2. These 
members extend through he rails and the latter 
are disposed in notches 22. The end plates {}b 
of the rafls are. welded to members, t, as in- 
dicated ai 24. Rails t and members t, when 
So assembied, constitute a rectangular frame 
which is substantiàlly rigid and which can be 
pushed through a furnace without being whacked 
out of square.- 
Load bars 3 are fiat plates with notches t in 
their opposite edges, to receive rafls [{} through 
which they extend, and openings or holes through 
which rie barsextend. Load bars 3 .aremain- 
tained in assembled position with rails t{} by the 
plates H}c which are welded in place in the rails 
after assembly of.the load bars therewith. 
Tie bars   are fiat backs, have lugs  a at their 
ends and notches ] in their opposite edges to 
cooperate With load bars  through which they 
extend. These rie bars  are maintained in as- 
sembled position with members ! ! and ! $ by bar- 
like keepers 6 which are welded to members !  
and 3 adjacent to each intersection thereof with 
rie bars ! 8. 
As shown in Fig. 18/tie bars and load bars of 
this traF are formed for interlocking engagement 
wiçh eäch other and with rails . Openings 3a 
in bars |3 are elongated and al.igned along the 
neutral axes of said bars, and notches | are 
spaced apart longitudinally of bars |3 fo receive 
rails |{}, being slightly wider than the thickness 
of the rails. Openings |3a are also slightly wider 
than the thickness of the tie bars, which are of 
substantially the saine width as the load bars. 
Notches |] in the edges of bars |8 are arranged 
in opposed pairs and are longitudinally spaced 
and slightly wider than the thickness of the load 
bars. As these parts are assembled together, as 
illustrated in Figs. 1-3, inclusive, the rie bars ex- 
tend through openings. |a in the load bars and 
each pair of notches !] receives one of said load 
bars. Tie bars |8 are also provided with elon- 
gated openings Ia extending along the neutral 
axes of these bars to receive braces 2, being in 
registér diagonally of the try with ad]acent 
openings | 3a of the lord bars. 
Braces 2|  are preferably rods extending di- 
agonally of the tray and through the rails and 
load bars and rie members therebetween. These 
braces supplement the bracing action afforded by 
welds 2. 
From the foregoing description, if wfll be un- 
derstood that the tray of Figs. 1-3 includes a rec- 
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tanguar, substantially rigid,frame in which there 
are.rails to run on supporting rollers andin hich 
the load is carried by load bars and rie members 
which are assembled for limited movement rela- 
tive to each other. Furthermore, the tray is re- 
versible. 
Figs. 4-8, inclusive, show modifications of cer- 
tain of the parts of the tray of Figs. 1-3. The 
transverse members Ill are like members Il as 
regards-notches and apertures but are channel- 
.shaped in cross-section, as is shown in.Fig. 6. 
Rails ! 00 are separate fiat back castings which fit 
into correspondingly shaped notches in the 
flanges oï members I   and are welded there in 
place. Keepers 100c are welded in place between 
-.rail members !0 and correspond to keepers 
of.Figs. 1-3. -Load carrying members ! ! 3.are pro- 
vided with fianges 113a which serve as keepers 
for tie bars 115. These barshave flanges 
which serve as keepers for load bars l13. Keep- 
ets I.I.6 may be welded to members Ill and I I 
for maintaining members -I 16 in assembled posi- 
tion, if desired. 
In the modification shown in Figs. 9-11, in- 
.clusive, the rails 3} are preferably reversib]e 
castings provided with rollers SI mounted on 
shafts 22 .secured to the rafls and having hollow 
centers through which lubricant may be forced 
into the hub of the ro]]ers 31 which rotate about 
the shafts. Transverse members 3S, correspond- 
ing fo members I I of Fig. 1, are fiat backs which 
extend through rails .fl, have notches fo receive 
the rai]s, and-bave flanges 3Sa projecting inward- 
ly along the sides of the rai]s to which they are 
-welded. The rails {} and transverse members 
form a rectangular, suitably rigid, shape-main- 
taining frame. 
Load carrying members , corresponding gen- 
erally fo members I3 of Fig. 1, extend throuh 
elongated holes in rai]s S, bave notches to re- 
ceive the rails and bave apertures or elongated 
holes  through which extend and by which rie 
bars 6 welded to the rai!s adjacent to load bars 
- serve fo maintain them in assembled position 
with the rails. 
Tie bars S are fiat :backs with end flanges 06a 
welded fo transverse members 33. These rie bars 
extend through apertures S in load bars  ad 
bave notches 8 in their edges to engage opposite 
sides of bars 
If will be understood that the modification of 
Figs. 9-11 includes the hap-maintaining frame. 
the load bars and rie bars which are movable 
relative o each other and fo the rafls, and that 
the tray is reversible since ro]lers S! project from 
opposite sides thereof. 
In the modification shown in Figs. 12-1i; 
clusive:, the rafls 0 are preferab]y castings, 
though like rai!s {] of Fg. 9 they ray be fabri- 
cated: These rails 9 bave rollers !' rotatably 
mounted on shafts 2 which Sre flxed]y attached 
to the rails and have hollow centers throuh 
which lubricant may be supplied through the 
inner bearing surfaces of the rol]ers . Trans- 
verse members , general]y simflar to members 
 of Fig. 9, extend through e]ongated holes in 
the rails, bave apertures or holes 4 to receiv 
end rie bars , an aperture  fo receive te bars 
 between the rails and notches to rece.ve rai]s 
0. F]anges  extending inwardly along the 
sides of rafls } are welded thereto. Transverse 
members 4 and rails 9 thus forma riid shape- 
maintaining frame which, however, is not re- 
versible. Lad bars 0 extend through elongated 
holes in rails {} and bave apertures or holes 
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through 'which rie bars  extend. Thesë load 
bars have flanges 9 af their top edges to.afford 
supports for articles on the tray. . Tie bars 
extend .througli.:holes in load bars 45 and-bave 
5 .notches in their opposite edges to engage opposite 
sides of loa-d bain , äs is cle.arly=shown in Fig. 
14. '.Keepers .0 serve.fo :position:- rie .bars rela- 
 rive to transVerse members 3 ..... 
 The tra: shown in Figs. I216,  inclusïve, like 
10 :those-shown in earlier:figures,-has.a rïgid, rec- 
tangular frame and load :bars and rie basmow 
able to.- limited extènt relative fo ech:other. 
However, unlike those trays, it is not.r:¢ersible. 
In assembling the- tray i of Figs,i. 1-3/for..in- 
15 stance, two transverse members ]  areplaced in 
a. horizontal plane and tleaded ..throuh holes 
in rails ! 0 near thei ends, and then turned into 
vertical planes with notches 22 receiving rails :! 0. 
Load bars  0 are similarly -threaded : through 
.20 holesin the rafls and turned into vertical plan:es 
fo engage said rails. :ehe two intermediae rie 
rods  are likewise threaded :through holes in 
members ! and.:bars ..! and-then turned 
through 90 ° to engage those elements. Braces 
.25 2 ! are threaded thr0ugh rails  0; bars ! | and rods 
!6 and secured to rails !{} by welds, a-shswn. 
The two end rie rods  6 are threaded through the 
end portions of members ! aid bars/!$ anti 
then locked in engagement therewith as 
:30 scribed. The assembly is then completël- by 
welding rafls !{} and members ! ! together, weld- 
ing plates !0c fo the rails and welding keepers 
to members  ..and bars | 0, as illhstrated, 
The present application-is a .continuation of 
:;5 my copending application, Serial No. 721,106, 
filed January 9, 1947, later abandoned. 
Having thus described the present invention so 
that others skilled in the art may be able .t0 
derstand and practicè the same, I state that-what 
« I desire to secure by Letters Patent is deflned in 
what is claimed. 
What is claimed is: 
1. A reversible annealing tray comprising par- 
allel support rails having their opposite sides in 
45 parallel planés, méans, connecting the .ends of 
said rails and forming therewith à igid frame, 
load bars extending th'rough said rails and hv- 
ing limited movement relative thereto :ahd rie 
bars extending through said load bars 'and 
ing limited movement relative thereto, said rails 
0 .having .channels open fo. opposite sides  of sid 
tray to engage and run.on supporting rollers. 
2. An annea]ing tray having -top nd b0ttoin 
portions and comprising .a rigid, shgpe:main- 
 taining, rectangulgr frame, four parallel sflpport 
rails, pra]lel loadbars and parallel rie bkrs dis- 
posed at right angles to said load bars, sail loïi 
bars and rie bars eXtending through said. fam 
and being c0nnectèd theret0 and o êgCh- 
0 .for limited relative movement; Saîd rals-haviig 
Ciannels with flaring ends. t receivé guide meàns 
fordirecting movement of the try ànd being 
Cured together in späced apart pairs with"0fle 
channël of each pair facing the top of the try 
$ and the other channel facing the bottom of said 
tray. 
3. An open grid annealing tray comprising 
parallel spaced apart support rails, rollers jour- 
nalled in said rails, means connecting the ends 
{} of said rails and forming therewith a rigid 
frame, spaced apart load bars extending through 
elongated holes in said rails and having limited 
movement relative thereto, and rie bars extend- 
ing through elongated holes in said load bars and 
7-5 having limited movement relative thereto. 
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4. An annealing tray having parallel rails, 
rollers journalled in said rails and projecting be- 
yond opposite sides thereof, means connecting 
the ends of said rails and forming therewith a 
rigid frame, load bars extending through elon- 
gated ho]es in said rafls and having limited 
movement relative thereto, and rie bars extend- 
ing through elongated holes in said load bars 
and having limited movement relative thereto, 
said rails having transverse openings, and said 
rollers being disposed in ssid openings and pro- 
jecting above the top and below the bottom of 
the tray.. 
5. A load bearing tray of the class described 
comprising a plurality of parallel, spaced apart 
béam-like members having, webs and e]ongated 
holes through said webs on their neutral axes, 
spaced apart cross members of substantially the 
saine width as said beam-like members span- 
ning the space between the beams and extend- 
ing through said holes and having notches in the 
edges of the cross members oïsuch a width as fo 
engage the sides of the beams. 
6. A ray of the class described consisting of a 
plurality of spaced apart equi-length beams with 
their webs arranged in vertical planes, a series of 
spaced apart vertical webbed cross bars extend- 
ing through holes in the beam webs, notches in 
the edges of the cross bars fo engage the sides of 
the beams and ho]d them in spaced apart par- 
allel relationship, means to hold .the cross bars 
in predetermined positions, and rie bars inde 
pendent of said beams and spaced therebetween 
and extending through holes in said cross bars. 
7. A load bearing tráy of the c]ass described 
comprising a plurality of load carrying bars hav- 
ing a]igned rie bar-receiving elongated holes 
tending therethrough longitudinal]y along their 
neutral axes, a plurality of rie bars of substan- 
tia]ly the saine width as said ]oad bars and hav- 
ing opposed pairs of ]ongitudinally spaced notches 
in their edges, said holes in the load bars being 
slightly wider than the thickness Of the rie bars 
and said notches being slight]y wider than the 
thickness of the load bars, said rie bars extending 
through said holes in ttie load bars with each pair 
of notches receiving a load bar.  
. S. An annea]ing ]oad bearing tray Of the class 
described comprising a rigid» shape-maintaining 
rectangular open grid frame inc]uding a p]urality 
of parallel rai]s, a plurality of parallel load :bars 
extending-through said rafls and a plurality of 
rie bars extending through said ]oad bars, said 
rai]s, said load bars and rie bars being of sub- 
stantially the saine width, the rai]s having e]on- 
gated load bar-receiving holes extending ]ongi- 
tudina]]y along their neut.ral axes, said ]oad bars 
having pairs of notches in their edges spaced apart 
longitudinal]y thereof to receive the said rai]s, 
said notches being slight]y wider than the thick- 
ness of the rafls, said load bars a]so having tie 
bar-receiving e]ongated holes extending longi- 
.tudina]]y therethrough a]ong their neutral axes fo 
receive said rie bars and being s]ightly wider than 
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the thickness of said bars, said rie bars having 
pairs of notches in their edges slightly wider than 
the thickness of said load bars to receive the 
latter. 
5 9. An armealing tray comprising a rigid, shape- 
maintaining, generally rectangular frame includ- 
ing parallel members having elongated holes 
therethrough, transverse members disposed at 
right angles to said parallel members, projecting 
10 through said elongated holes and having notches 
in their edges to receive said parallel members, 
and load bars extending through elongated holes 
in said parallel members and having notches in 
their edges to receive the latter members. 
15 10. An annealing tray comprising a rigid, 
shape-maintaining, generally rectangular frame 
including parallel members having elongated holes 
therethrough, transverse members disposed at 
right angles to sáid parallel members, projecting 
20 through said elongated holes and having elon- 
gated holes and notches in their edges fo receive 
said parallel members, Ioad brs extending 
through elongated holes in said .paralle] mem- 
bers and having notches in their edges fo receive 
25 the latter members, and rie bars extending 
through said holes in the transverse members and 
load bars and having notches in their edges o re- 
ceive the transverse members and load bars. 
11. An annealing tray comprising a rigd, 
30 shape-maintaining, general]y rectangular frame 
including paral]el rafls having elongated holes 
therethrough, transverse members disposed at 
right angles to said rafls, projecting through said 
elongated holes and having notches in their edges 
35 to receive said rails, load bars extending through 
elongated holes in said rails and having notches 
in their edges fo receive the rai]s. 
12. A reversible annealing tray comprising a 
rigid, shape-maintaining, generally rectangular 
40 frame including paralleI rails having elongated 
holes therethrough, transverse members disposed 
at right angles fo said rafls, projecting through 
said elongated holes and having notches in their 
edges o receive said rai]s, and load bars extend- 
45 ing through elongated holes in said rails and hav- 
ing notches in their edges to receive the rafls, 
said rails having sm'faces exposed at each Side 
of the tray fo engage with, and support the tray 
on, tracks. 
50 PAUL S. MENOUGH. 
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